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Woodland Note No. 2 – Portland, Oregon

DOUGLAS-FIR THINNING STUDY

Increasing emphasis is being placed on intensive management of Douglas-fir. This is self-induced by high operating and holding costs. Shorter rotations are desirable. The following information is offered in the hope it will encourage conservation planners and other Service personnel working with woodland owners to inform them of the importance of proper spacing. Also that in planning activities they urge upon these woodland owners proper cutting practices which will provide maximum growth rates for the remaining trees. This will result in a higher rate of return on their investment.

In the Grays Harbor Soil and Water Conservation District, near Aberdeen, Washington, five Douglas-fir spacing trial plots were laid out March 30, 1955, by W. J. Lloyd, Soil Conservation Service forester for Western Washington. These were on the Henry Gregor property in a 13-year old stand of natural Douglas-fir thinned in December l950. Two of the plots were laid out in the unthinned portion.

The soil is Hoquiam silt loam, 3-15~ slope. It is a member of the fine-loamy, mixed, mesic family of Andic Dystrochrepts. Hoquiam soils have dark reddish brown silt loam A horizons and dark reddish brown and dark brown silt loam and silty clay loam B2 horizons over brown very gravelly silty clay loam C horizons. The annual precipitation is 90 inches. Average January temperature is 380 F. and average July temperature is 580 F. The growing season is 200 to 250 days (280 F.).

Hoquiam soils are well drained. Runoff is slow. Permeability is moder​ately slow in the subsoil and slow in the substratum. Natural vegetation consists of western hemlock, Douglas-fir, Sitka spruce, western red cedar and red alder, with an understory of salal, swordfern, Oregon grape, red huckleberry, salmonberry, elderberry, vine maple, and oxalis.

Productivity for the soil averages site index 187 for western hem1ock~i 
and 180 for Douglas-fir.

Each plot is circular and one-tenth acre in size. Each tree is marked with a numbered aluminum tag at or near breast height, avoiding branch whorls. Diameter measurements are made above and adjacent to the tag. Measurements were made in 1955, 1956, 1960, 1962, 1963, 1965, 1967, and 1970. Summary stand data is compiled from stand statistics for each plot for 1955, 1965, and 1970. Plots 1, 2, and 3 were thinned for the second time in 1965. No stand volume data was taken. Efforts will be made for a third thinning in 1970. The stand will be measured for volume at that time, and total cubic foot yields calculated.

GEGOR PLOTS

Plot 1 - Thinned




(Ft.)


(Inches)
(Sq. Ft.)
Average


No.Trees/AC.
Av.DBH
Ba/Acre
D+Spacing
   Spacing

After Thinning

1955
320
4.0
30.5
D+7
11
Before Thinning
1965
320
8.95
150
D+2
After Thinning
1965
270
9.3
136
D+3
12
1970
270
11.0
184
D+1.5

Plot 2 - Thinned

After Thinning

1955
510
3.9
46.1
D+5
9
Before Thinning
1965
500
7.8
178
D+1
After Thinning
1965
320
8.5
133
D+3
11 ½

1970
320
9.8
179
D+1.5

Plot 3 - Thinned

After Thinning

1955
520
3.8
50.8

9
Before Thinning
1965
440
7.6
158
After Thinning
1965
320
8.5
138
D+2.5
11
lfl7fl
311-P
9.8
173
D+1.5

Plot 4 - Unthinned


1955
970
3.1
59
D+3
6

1965
730
5.8
160
D+l
7

1970
550
7.3
188
D+1
8

Plot 5 - Unthinned


1955
1140
3.2
72
D+2.5
6

1965
800
5.8
178
D+1
7

1970
570
7.5
201
D+1

Number of trees is compiled from count of live trees at time of measure​ment. Average diameter is that of all live trees at time of measurement, to the nearest one-tenth inch. Basal area equals the sum of the squares of the diameters times .05454 to convert to a per acre basis. D+ spacing is calculated to the nearest half. Average spacing is calculated to the nearest half foot.

Observations
Note that Plot 1, starting with the widest spacing, D+7, had the greatest diameter growth the first decade after thinning - almost 5 inches. Plots 2 and 3 at D+5 had almost a 4-inch increase during the same period, while unthinned plots grew a little over 2~- inches at D+3 and 2.5, respectively. Basal area growth was as great or better in the thinned as in the unthinned plots, and total basal area about the same after 10 and 15 years, respec​tively.

Diameter growth the last 5 years is about equal in the thinned and unthinned plots. This may seem surprising at first glance, but notice the number of trees per acre, and the decline due to natural mortality in the unthinned plots. Apparently the thinned plots have lost their advantage. They ap​pear too close for continuing accelerated growth. Note the diameter growth for each plot the last 5 years. It is 1.7”, 1.3”, and 1.3”, respectively, for the thinned plots. Double this for a decade comparison. It is con​siderably less than the first decade at a wider spacing.

For the unthinned plots the diameter growth the last 5 years is 1.5” and 1.7”, respectively. This seems to indicate that a D+ spacing of D+2.5 to D+3 does not provide adequate release for accelerated growth for this age stand on this site index and soil.

Conclusions
Wide spacing is beneficial for accelerating diameter growth of high site Douglas-fir stands at an early age on Hoquiam soils. Continuous wide spacing appears essential for accelerated growth. Wide spaced initial thinnings lose their advantage in a short period on high sites. On high sites at early ages, two pre-commercial thinnings may be necessary in a sawlog market economy. Too wide an initial thinning may create a brush problem from the dense understory cover, and big limbs can develop on the trees. Excessive slash from thinning may be a fire hazard, and sun scald may also be a problem. If one precommercial thinning is carried out and an average diameter of 12 inches is needed for a marketable thinning product, a 14’ to 16’ initial spacing apparently is required. More observations are needed to refine spacing guides for young Douglas-fir stands, and cost-return data calculated to determine best stand structure for optimum net returns.

Wide early spacing brings trees to merchantable size in a relatively short time. Trees in Plot 1 averaged 11 inches in diameter at age 28. The 1970 thinning can yield some commercial products.

Spacing is critical. D+3 is not wide enough to overcome competition. Douglas-fir spacing guides currently used specify D+4 on a 4-year cutting cycle for S.1. 180. These may need to be adjusted to even wider spacing.

� Technical note prepared by William J. Sauerwein, Regional Forester, Natural Resources Conservation Service, Regional Technical Service Center, Portland Oregon.


� Yield of even-aged stands of Western Hemlock, George H. Barnes, Tech. Bull. No. 1273, USDA, Forest Service 1962.


� The yield of Douglas-fir in the PNW, R. E. McAdle & W. H. Mayer, Tech. Bull. No. 201, USDA, Forest Service 1949.
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